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Damper valve for hydraulic power steering device 



(57) A damper valve (10) for a hydraulic power 
steering device where the damper valve is disposed at 
any portion of a hydraulic oil circuit connecting a chang- 
mg-over valve in a gear box (3) and a power cylinder, 
including a partition member (12) for partitioning the in- 
tenor of a valve casing (11) into two chambers, and a 
shaft member (13) extending through a central portion 
of the partition member, wherein a first valve mechanism 
(14) allowing hydraulic oil to flow only in one direction is 
provided in the partition member, and a second valve 
mechanism (1 5) allowing hydraulic oil to flow only in the 
other direction is provided in the shaft member. The first 
valve mechanism includes a plurality of communication 
holes (16) formed in the partition member and a leaf 
spring (17) for opening/closing the plurality of commu- 
nication holes. The second valve mechanism includes 
ball type check valve. Flow of hydraulic oil in the other 
direction is an outward flow directed from the changing- 
over valve towards the power cylinder. 



FIG. 2 
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Description 

[0001] The present invention relates to a damper 
valve for a hydraulic power steering device used in a 
vehicle, and more particularly to a damper valve for a 
hydraulic power steering device, whose structure is sim- 
plified and whose manufacturing cost is reduced. 
[0002] A conventional damper valve in a hydraulic 
power steering device used in a vehicle is shown in Fig. 
5. 

[0003] A damper valve 01 of this type is provided with 
a partition member 012 for partitioning the interior of a 
valve casing 011 into two chambers. In the partition 
member 01 2, a first valve mechanism 01 4 allowing hy- 
draulic oil to flow only in one direction and a second 
valve mechanism 01 5 allowing hydraulic oil to flow only 
in the other direction are provided. 
[0004] The tirst valve mechanism 014 comprises a 
plurality of communication holes 01 6a formed in the par- 
tition member 012 and a leaf spring 017a capable of 
opening/closing the communication holes 016a. Also, 
the second valve mechanism 015 comprises a plurality 
of communication holes 016b formed in the partition 
member 012 adjacent to the communication holes 01 6a 
and a leaf spring 017b capable of opening/closing the 
communication holes 016b. The communication holes. 
01 6a and the communication holes 01 6b have the same 
diameter, and the leaf spring 017a and the leaf spring 
01 7b are formed in the same shape. 
[0005] Reference numerals 01 3 and 022 denote a bolt 
and a nut for bringing the leaf springs 017a and 017b 
forcibly into contact with the partition member 01 2 via a 
pair of valve seats 023 and 023 and a pair of stopper 
seats 024 and 024, and reference numeral 03c denotes 
a casing of a changing-over valve for controlling flow of 
hydraulic oil (which is not illustrated in detail), the casing 
being formed integrally with a body portion 011a of the 
valve casing 011 by casting. Reference numeral 011b 
denotes a lid portion of the valve casing 011 which also 
serves as a socket for connecting a pressure pipe form- 
ing a hydraulic oil circuit between a power cylinder (not 
shown) and the same. 

[0006] In a conventional device configured in the 
above manner, when an outward flow (flow from the 
changing-over valve towards the power cylinder) of hy- 
draulic oil between the changing-over valve and the 
power cylinder pushes and opens the leaf spring 017b 
to flow'or pass through the second valve mechanism 
015, the flow is subjected to resistance from the leaf 
spring 01 7b, thereby losing kinetic energy of the hydrau- 
lic oil to some extent. 

[0007] Also, when an inward flow (flow from the power 
cylinder towards the changing-over valve) of hydraulic 
oil between the changing-over valve and the power cyl- 
inder pushes and opens the leaf spring 017a to pass 
through the first valve mechanism 01 4, the flow is sub- 
jected to resistance from the leaf spring 017a, thereby 
losing kinetic energy of the hydraulic oil to some extent. 



[0008] Since the first valve mechanism 014 and the 
second valve mechanism 015 operates in the above 
manner, when vibrations are transmitted to the power 
cylinder during running of a vehicle from a road wheel 
5 side (not shown) via a tie-rod, the vibrations are damped 
and are not transmitted to the steering wheel via the 
changing-over valve, so that comfort of the steering op- 
eration is maintained. 

[0009] In such a configuration, however, in an area 
10 where the leaf spring 017a covers the communication 
holes 016b, a bored oil. passage 025b having a step 'a' 
must be formed at an opening peripheral edge of the 
communication hole 016b positioned on a side of the 
leaf spring 017a so as not to prevent the outward flow. 
75 [0010] Similarly, in an area where the leaf spring 017b 
covers the communication holes 016a, a bored oil pas- 
sage 025a having the same step 'a' must be formed at 
an opening peripheral edge of the communication hole 
016a positioned on a side of the leaf spring 017b so as 
20 not to prevent the inward flow For this reason, the struc- 
ture of the partition member 012 becomes complicated, 
and manufacturing the partition member 012 also be- 
comes troublesome. 

[0011] Also, since it is necessary to sandwich both 
2S sides of the partition member 01 2 by the two leaf springs 
017a and 017b via the pair of valve seats 023 and 023 
and the pair of stopper seats 024 and 024, assembling 
work has become troublesome. For these reasons, the 
manufacturing cost of the damper valve 01 has been 
30 increased. 

[0012] Furthermore, since, when the outward flow of 
hydraulic oil pushes and opens the leaf spring 017b to 
pass through the second valve mechanism 015, the flow 
is not only subjected to resistance from the leaf spring 
35 017b but is also subjected to resistance from the leaf 
spring 017a so that the hydraulic oil becomes more dif- 
ficult to flow through the bored oil passage 025b and the 
communication holes 016b, the loss in kinetic energy of 
the hydraulic oil is further increased and a smooth sup- 
40 ply of hydraulic oil to the power cylinder is prevented, 
thereby deteriorating operability of the power steering. 
[001 3] An object of the present invention is to provide 
a damper valve for a hydraulic power steering device 
which solves such problems and which is capable of im- 
4$ proving operability of a power steering mechanism as 
well as facilitating manufacturing and assembling, 
thereby reducing manufacturing cost. 
[0014] The present invention is directed to a damper 
valve for a hydraulic power steering device where the 
50 above problems have been solved A first aspect thereof 
is a damper valve for a hydraulic power steering device 
where a changing-over valve in a gear box and a power 
cylinder are connected to each other by two pressure 
pipes, comprising a partition member disposed at any 
55 portion of a flow passage for hydraulic oil between the 
changing-over valve and the power cylinder to partition 
the interior of a valve casing into two chambers, and a 
shaft member extending through a central portion of the 
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partition member, wherein a first valve mechanism al- 
lowing the hydraulic oil to flow only in one direction is 
provided at the partition member and a second valve 
mechanism allowing the hydraulic oil to flow only in the 
other direction is provided in the shaft member. 
[0015] The present invention will be more fully under- 
stood from the detailed description given below and 
from the accompanying drawings which should not be 
taken to be a limitation on the invention, but are for ex- 
planation and understanding only. 

The drawings 

[0016] 

Fig. 1 is a front view showing a hydraulic power 
steering device to which a damper valve according 
to an embodiment of the present invention is ap- 
piied: 

Fig. 2 is a longitudinal sectional view of the damper 

valve in Fig. in one operation state: 

Fig. 3 is a longitudinal sectional view of the damper 

valve in another operation state: 

Fig. 4 is a plan view of a partition member used in 

the damper valve in Fig. 1 : and 

Fig. 5 is a longitudinal cross-sectional view showing 

a conventional damper valve. 

[0017] An embodiment of the present invention de- 
scribed in claims 1 to 4 will be explained with reference 
to Figs. 1 to 4. 

[001 8] Fig. 1 is a front view of a hydraulic power steer- 
ing device to which a damper valve in one embodiment 
is applied, Fig.2 is a longitudinal sectional view of the 
damper valve in one operation state, Fig. 3 is a longitu- 
dinal sectional view of the damper valve in another op- 
eration state, and Fig. 4 is a plan viewof a partition mem- 
ber used in the damper valve. 

[0019] In Fig. 1, a hydraulic power steering device 1 
to which a damper valve 10 according to the embodi- 
ment is applied is a rack and pinion type power steering 
device where an input shaft 2 coupled to a steering 
wheel of a vehicle (hot shown) is connected to an output 
shaft (a pinion shaft) (not shown) via a torsion bar within 
a changing-over valve accommodating portion 3a of a 
gear box 3, and a rack shaft 4 having a rack meshing 
with a pinion formed on the output shaft is accommo- 
dated within a rack shaft and power cylinder accommo- 
dating portion 3b slidably in left and right directions in 
Fig. 1. 

[0020] A pair of left and right tie-rods 5, 5 are respec- 
tively connected to both ends of the rack shaft 4, and a 
piston 7 of a power cylinder 6 accommodated in the rack 
shaft and power cylinder accommodating portion 3b is 
connected to an intermediate portion of the rack shaft 
4. Accordingly, the rack shaft 4 also serves as a rod (pis- 
ton rod) of the piston 7. 

[0021] A changing-over valve (not shown) is accom- 



modated in the changing-over valve accommodating 
portion 3a of the gear box 3, and it is opened according 
to a distortion amount of the torsion bar, namely, a dif- 
ference in relative rotation amount between the input 

s shaft 2 and the output shaft, so that the hydraulic oil fed 
from a pump (not shown) with pressure is supplied to 
one of left and right chambers of the power cylinder 6 
through a supply passage of the changing-over valve 
and a pressure pipe 8 or a pressure pipe 9, while hy- 

io draulic oil is returned back to a reservoir tank (not 
shown) from the other of left and right chambers of the 
power cylinder 6 through the pressure pipe 9 or the pres- 
sure pipe 8 and a return passage of the changing-over 
valve. 

75 [0022] Accordingly, when the rack and the pinion 
mesh with each other and the rack shaft 4 is moved in 
a left or right direction, the tie-rods 5 and 5 are moved 
in unison in a left or right direction according to the left 
or right movement of the rack shaft 4, and the tie-rods 

so 5 and 5 are moved in unison in a left or right direction 
according to the left or right movement of the piston 7 
of the power cylinder 6, so that steering of left and right 
road wheels is performed on the basis of an assisting 
steering force. 

25 [0023] Here, as shown in Fig. 1 , two damper valves 
10 and 10 are mounted on a casing of the changing- 
over valve accommodating portion 3a of the gear box 3. 
[0024] These damper valves 1 0 and 1 0 are disposed 
on a hydraulic oil circuit connecting the changing-over 

30 valve and the power cylinder 6, for suppressing vibra- 
tions from being transmitted to the steering wheel via 
the pressure pipe 8, the pressure pipe 9 and the chang- 
ing-over valve when the vibrations have been transmit- 
ted to the power cylinder 6 from the road wheels during 

35 operation of the vehicle. The structure of the damper 
valve 10 is illustrated in detail in Fig. 2. 
[0025] As shown in Fig. 2, each damper valve 10 is 
provided with a partition member 1 2 for partitioning the 
interior of the valve casing 11 into two chambers, and a 

40 shaft member 1 3 extending through a central portion of 
the partition member 12 in an axial direction of the 
damper valve 10. The partition member 12 is provided 
at its changing-over valve side face with a first valve 
mechanism 14 allowing hydraulic oil to flow only in one 

45 direction, and the shaft member 13 is provided at its 
power cylinder side end portion with a second valve 
mechanism 15 allowing hydraulic oil to flow only in the 
other direction. 

[0026] The first valve mechanism 1 4 comprises a plu- 
so rality of communication holes 1 6 (refer to Fig. 4) formed 
on the partition member 12 at equal intervals in its pe- 
ripheral direction and a leaf spring 17 for opening/clos- 
ing the communication holes 16, and the second valve 
mechanism 15 is constituted by a ball type check valve. 
55 The ball type check valve is accommodated in a through 
hole 18 formed on a central portion of the shaft member 
13 in its axial direction and it is provided with a ball 19 «■ 
and a one way clip 20. 
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[0027] The partition member 12 is positioned and 
fixed to a step portion in the valve casing 11 by a circlip 
21. 

[0028] The shaft member 1 3 includes a large diame- 
ter portion and a small diameter portion. The small di- 
ameter portion extends through a central portion of the 
partition member 12, and a screw portion formed on a 
tip end portion thereof (a lower end portion in Fig. 2) is 
fastened with a nut 22. The shaft member 13 is firmly 
fixed to the partition member 12 by fastening the nut 22 
to the screw portion. 

[0029] A valve seat 23 and a stopper ring 24 are in- 
terposed between the nut 22 and a central portion of the 
leaf spring 1 7. When the nut 22 is fastened on the screw 
portion as mentioned above, the central portion of the 
leaf spring 17 is pressed onto and fixed to the partition 
member 1 2 via the valve seat 23 and the stopper ring 24. 
[0030] The valve casing 11 comprises a body portion 
1 1 a and a lid portion 1 1 b. The body portion 1 la is formed 
integrally with a casing 3c (refer to Fig. 2) of the chang- 
ing-over valve accommodating portion 3a of the gear 
box 3 by casting. The lid portion 11b also serves as a 
socket connecting the pressure pipe 8 or the pressure 
pipe 9, forming a hydraulic oil circuit between the chang- 
ing-over valve and the power cylinder 6. 
[0031] Accordingly, when it is assumed that hydraulic 
oil is supplied from the changing-over valve in the 
changing-over valve accommodating portion 3a of the 
gear box 3 in a direction of the power cylinder 6, the 
hydraulic oil presses the ball 19 of the second valve 
mechanism 15 of one damper valve 10 to open the ball 
type check valve so that the hydraulic oil is supplied to 
one of the left and right oil chambers of the power cyl- 
inder 6 via the passage in the lid portion 11b and the 
pressure pipe 8 or the pressure pipe 9. 
[0032] Simultaneously, the hydraulic oil in the other of 
the left and right oil chambers of the power cylinder 6 is 
pressurized to open the leaf spring 17 of the first valve 
mechanism 14 via the pressure pipe 9 or the pressure 
pipe 8 and the passage in the lid portion 1 1 b of the other 
damper valve 10 so that it is returned back to the chang- 
ing-over valve. Then, the hydraulic oil is returned back 
to a reservoir tank (not shown). An operation state o1 the 
other damper valve 10 in this case is shown in Fig. 3. 
[0033] Also, when vibrations are transmitted to the 
power cylinder 6 from a road wheel side (not shown) via 
the tie-rods 5 and 5 during operation of a vehicle, the 
hydraulic oil positioned in a circuit (including the pres- 
sure pipe 8 and the pressure pipe 9) connecting the 
changing-over valve and the power cylinder 6 flows in 
either of the damper valves 10 according to a moving 
direction of the piston 7 in the same manner as de- 
scribed above. However, since the hydraulic oil flowing 
in any of the damper valves 10 opens either of the first 
valve mechanism 14 and the second valve mechanism 
15 to flow, it is subjected to flowing resistance at this 
time, so that kinetic energy of the hydraulic oil is lost. 
[0034] Thereby, the vibrations transmitted from the 



road wheel side to the power cylinder 6 are damped and 
are prevented from being transmitted to the steering 
wheel via the changing-over valve, so that comfort in the 
steering operation is maintained. 
5 [0035] According to the present embodiment config- 
ured as mentioned above, the following effects can be 
obtained. 

[0036] The damper valve 10 is provided with the par- 
tition member 12 for partitioning the interior of the valve 
10 casing 11 into two chambers. The shaft member 1 3 ex- 
tends through the central portion of the partition member 
12. The partition member 12 is provided with the first 
valve mechanism 14 allowing hydraulic oil to flow only 
in one direction, and the shaft member 13 is provided 
is with the second valve mechanism 1 5 allowing hydraulic 
oil to flow only in the other direction. 
[0037] As a result, since a first valve mechanism hav- 
ing a leaf spring and a second valve mechanism having 
a leaf spring are not assembled in the partition member 
20 12, which is different from the conventional art, it is un- 
necessary to provide a bored oil passage or the like, and 
the structure of the partition member 12 is simplified. 
Therefore, manufacturing the partition member 12 is fa- 
cilitated so that manufacturing cost of the damper valve 
25 10 can be reduced. 

[0038] Also, the outward flow of hydraulic oil (flow 
from the changing-over valve towards the power cylin- 
der 6) flows only through the second valve mechanism 
1 5 within the damper valve 1 0. Since there is no obstruc- 
30 tion except for the second valve mechanism 1 5 and the 
fluid is able to flow within the damper valve 10 over the 
shortest distance, supply of hydraulic oil to the power 
cylinder 6 is performed smoothly, and operability of the 
power steering wheel is improved. 
35 [0039] Further, since the first valve mechanism 14 
comprises the communication holes 16 formed in the 
partition member 12 and the leaf spring 17 for opening/ 
closing the communication holes 16, the structure of a 
valve provided on the partition member 12 which allows 
40 hydraulic oil to flow only in one direction is made simple. 
Also, assembling of the leaf spring 17 of one kind to the 
partition member 12 can be easily accomplished. 
[0040] Furthermore, since the second valve mecha- 
nism 15 is constituted by a ball type check valve, the 
45 structure of a valve provided in the shaft member 13 
which allows hydraulic oil to flow only, in the other direc- 
tion is made simple. Also, as the ball type check valve 
is structured by only fitting a ball 1 9 and a one way clip 
20 into a through hole 1 8 formed in the shaft member 
so 1 3, the assembling thereof is accomplished more easily. 
[0041] Also, even though assembling a leaf spring 1 7 
of one kind to the partition member 12 and assembling 
a ball 1 9 and a one way clip 20 to the shaft member 1 3 
are required in this embodiment, the number of parts 
ss and the number of assembling steps are reduced, and 
work for assembling is alleviated, as compared with as- 
sembling leaf springs of two kinds to a partition member 
performed in the conventional art. As a result, manufac- 
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turing cost of the damper valve 10 can further be re- 
duced. 

[0042] Furthermore, since the body portion 11a of the 
valve casing 11 of the damper valve 10 is formed inte- 
grally with the casing 3c of the changing-over valve ac- 5 
commodating portion 3a of the gear box 3 by casting, 
mounting of the damper valve 10 on a hydraulic power 
steering device is accomplished more easily. 
[0043] In this embodiment, the damper valves 10 are 
mounted to the casing of the changing-over accommo- 10 
dating portion 3a of the gear box 3 on two hydraulic oil 
circuits connecting the changing-over valve and the 
power cylinder 6. However, the present invention is not 
limited to such a structure, as the damper valves 1 0 may 
be mounted on a power cylinder side casing of the rack is 
shaft and power cylinder accommodating portion 3b of 
the gear box 3. 

[0044] While the preferred embodiments of the inven- 
tion have been described in detail with reference to the 
drawings, they are by no means limitative, and various 20 
changes and modifications are possible without depart- 
ing from the scope and spirit of the invention. 
[0045] Although the invention has been illustrated and 
described with respect to several exemplary embodi- 
ments thereof, it should be understood by those skilled 25 
in the art that the foregoing and various other changes, 
omissions and additions may be made to the present 
invention without departing from the spirit and scope 
thereof. Therefore, the present invention should not be 
understood as limited to the specific embodiment set out 30 
above, but should be understood to include all possible 
embodiments which can be embodied within a scope 
encompassed and equivalents thereof with respect to 
the feature set out in the appended claims. 

35 

Claims 

1. A damper valve for a hydraulic power steering de- 
vice where the damper valve is disposed at any por- 40 
tion of a hydraulic oil circuit connecting a changing- 
over valve in a gear box and a power cylinder, com- 
prising: 

a partition member for partitioning the interior *s 
of a valve casing into two chambers; and 
a shaft member extending through a central 
portion of the partition member, 
wherein a first valve mechanism allowing hy- 
draulic oil to flow only in one direction is dis- so 
posed in the partition member, and a second 
valve mechanism allowing hydraulic oil to flow 
only in the other direction is disposed in the 
shaft member. 

55 

2. A damper valve for a hydraulic power steering de- 
vice according to claim 1, wherein the first valve 
mechanism comprises a plurality of communication 



holes formed in the partition member, and a leaf 
spring for opening/dosing the plurality of communi- 
cation holes. 

3. A damper valve for a hydraulic power steering de- 
vice according to claim 1 or 2, wherein the second 
valve mechanism comprises a ball type check 
valve. 

4. A damper valve for a hydraulic power steering de- 
vice according to any one of claims 1 to 3, wherein 
the flow of hydraulic oil in the other direction is an 
outward flow directed from the changing-over valve 
towards the power cylinder. 

5. A damper valve for a hydraulic power steering de- 
vice according to any one of claims 1 to 4, wherein 
the valve casing is formed integrally with a portion 
of a casing accommodating the changing-over 
valve of the gear box by casting. 
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